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DETAILED ACTION 

1. • Claims 1 -29 have been examined and rejected. 

Specification 

2. The disclosure is objected to because of the following informalities. Appropriate 
correction is required. 

2-1. It appears that "fluid simulation 200", as described at line 2 of paragraph [0019], should 
be "fluid simulation 400". 

2-2. It appears that "Region 270", as described at line 7 of paragraph [0020], should be 
"Region 470". 

2-3. As described at line 7 of paragraph [0025], "and any other image processing information, 
to create a final image or frame." (Emphasis added.) 

Claim Rejections -35 USC §112 ' 

3. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

4. Claims 1-27 are rejected under 35 U.S.C. 112, first paragraph, because the specification, 
while being enabling for each of the spray particles is assigned a state of velocity, does not 
reasonably provide enablement for each of the spray particles is assigned a state other than 
velocity. The specification does not enable any person skilled in the aft to which it pertains, or 
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with which it is most nearly connected, to use the invention commensurate in scope with these 
claims. 

4-1. Claims 1 and 17 recite the limitation "the spray particle having a state derived from the 
attributes of the fluid surface; and moving the spray particle according to at least its state" in 
each claim. However, as described at lines 2-3 of paragraph [0022], "The spray particles are 
assigned a velocity based on the weighted velocity of adjacent grid points." Accordingly, when 
the spray particle is assigned a state other than velocity the specification does not enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to use the 
invention. Furthermore, because the assigned velocity is based on the weighted velocity of 
adjacent grid points the original disclosure does not appear to have reasonably provided 
enablement for the claimed limitation "having a state derived from the attributes of the fluid 
surface". 

4-2. Claims 1 1 and 27 recite the limitation "the additional spray particle having a state derived 
from the attributes of the fluid surface" in each claim. However, as described at lines 2-3 of 
paragraph [0022], "The spray particles are assigned a velocity based on the weighted velocity of 
adjacent grid points." Accordingly, when the additional spray particle is assigned a state other 
than velocity the specification does not enable any person skilled in the art to which it pertains, 
or with which it is most nearly connected, to use the invention. Furthermore, because the 
assigned velocity is based on the weighted velocity of adjacent grid points the original disclosure 
does not appear to have reasonably provided enablement for the claimed limitation "having a 
state derived from the attributes of the fluid surface". 
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4-3. Claim 12 recites the limitation "wherein the plurality of spray particles is assigned a state 
based derived from the state of the set of fluid particles". However, as described at lines 2-3 of 
paragraph [0022], "The spray particles are assigned a velocity based on the weighted velocity of 
adjacent grid points." Accordingly, when the spray particle is assigned a state other than 
velocity the specification does not enable any person skilled in the art to which it pertains, or 
with which it is most nearly connected, to use the invention. 

4-4. Claims not specifically rejected above are rejected as being dependent on a rejected 
claim. 

Claim Rejections - 35 USC §101 

5. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

6. Claims 1, 3-12, 15-17, and 19-29 are rejected under 35 U.S.C. 101 because the inventions 
as disclosed in claims are directed to non-statutory subject matter. 

6-1. Claims 1, 3-12, 15-17, and 19-27 are directed to animating fluid. This claimed subject 
matter lacks a practical application of a judicial exception (law of nature, abstract idea, naturally 
occurring article/phenomenon) since it fails to produce a useful, concrete and tangible result. 

Specifically, the claimed subject matter does not produce a tangible result because the . 
claimed subject matter fails to produce a result that is limited to having real world value rather 
than a result that may be interpreted to be abstract in nature as, for example, a thought, a 
computation, or manipulated data. More specifically, the claimed subject matter provides for 
animating fluid (i.e., determining a fluid surface and moving the spray particle) without any 
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rendering step. This produced result remains in the abstract and, thus, fails to achieve the 
required status of having real world value. 

6-2. Claims 28 and 29 are directed to tangible media including a first image and a consecutive 
image. In other words, the claimed subject matter is nonfunctional descriptive material recorded 
on tangible media, which is not statutory because no requisite functionality is present to satisfy 
the practical application requirement. 

6-3. The Examiner acknowledges that even though the claims are presently considered non- 
statutory they are additionally rejected below over the prior art. The Examiner assumes the 
Applicant will amend the claims to overcome the 101 rejections and thus make the claims 
statutory. 

Claim Rejections - 35 USC §102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

8. Claims 1-29 are rejected under 35 U.S.C. 102(b) as being anticipated by Foster et al, 
"Practical Animation of Liquids", SIGGRAPH 2001, August 2001, pages 23-30. (IDS AE, filed 
February 17, 2004). 

8-1. Regarding claim 1, Foster et al. disclose a method of animating fluid, comprising: 
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determining a fluid surface at a first time value according to a fluid simulation (Using 
(5.2), the surface position is evolved over time by tracking <|>(x)=0 3 page 26, left column, 
paragraph 1); 

adding at least one spray particle beneath the fluid surface (Particles are placed (or 
introduced via a source) into the grid according to some initial liquid distribution, page 25, left 
column, paragraph 3), the spray particle having a state derived from the attributes of the fluid 
surface (Particle velocity is computed directly from the velocity grid, page 25, left column, 
paragraph 3); and 

moving the spray particle according to at least its state (each particle is moved according 
to the inertialess equation dxp/dt = v x , page 25, left column, paragraph 3). 
8-2. Regarding claim 2, Foster et al. further disclose comprising: 

rendering the fluid surface (All of these images were rendered using a ray-tracing 
algorithm, page 28, right column, paragraph 4); and 

rendering the spray particle in response to the spray particle being above the fluid surface 
(These particles can be rendered directly as small liquid drops, page 26, right column, paragraph 
1). 

8-3. Regarding claim 3, Foster et al. further disclose wherein determining a fluid surface 
comprises: 

solving a level set equation to determine a zero level corresponding to the fluid surface 
(allowing the level set function to give a very smooth representation of the liquid surface, page 
26, left column, the last paragraph). 
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8-4. Regarding claim 4, Foster et al. further disclose wherein determining a fluid surface 
further comprises: 

simulating a set of fluid particles to determine a state of the set of fluid particles at the 
first time value (to indicate whether or not the surface is smooth, page 26, left column, the last 
paragraph); and 

solving the level set equation to determine the zero level using the state of the set of fluid 
particles (allowing the level set function to give a very smooth representation of the liquid 
surface, page 26, left column, the last paragraph). 

8-5. Regarding claim 5, Foster et al. further disclose wherein adding at least one spray particle 
comprises: 

solving the level set equation to determine a non-zero level corresponding to a boundary 
surface; and adding the spray particle to a boundary region between the fluid surface and the 
boundary surface (If a particle is more than a few grid cells away from, and inside the surface, as 
indicated by the locally interpolated value of <|>, then that particle is deleted, page 26, left column, 
paragraph 3). 

8-6. Regarding claim 6, Foster et al. further disclose wherein adding at least one spray particle 
comprises adding the spray particle to a region within a specified depth from the fluid surface (a 
few grid cells away from, and inside the surface, as indicated by the locally interpolated value of 
<|>, page 26, left column, paragraph 3). 

8-7. Regarding claim 7, Foster et al. further disclose wherein moving the spray particle 
comprises moving the spray particle in accordance with a ballistic simulation based upon at least 
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the state of the spray particle (each particle is moved according to the inertialess equation dxp/dt 
= v x , page 25, left column, paragraph 3). 

8-8. Regarding claim 8, Foster et al. further disclose wherein the ballistic simulation includes 
an approximation of the force of gravity on the spray particle (This equation models the changes 
in the velocity field over time due to the effects of . . ., and gravity(g), page 24, right column, 
paragraph 1). 

8-9. Regarding claim 9, Foster et al further disclose comprising: 

removing the spray particle in response to the spray particle being below the specified 
depth from the fluid surface (If a particle is more than a few grid cells away from, and inside the 
surface, as indicated by the locally interpolated value of <|>, then that particle is deleted, page 26, 
left column, paragraph 3). 

8-10. Regarding claim 10, Foster et al. further disclose comprising: 

removing the spray particle in response to the spray particle being below the boundary 
surface (If a particle is more than a few grid cells away from, and inside the surface, as indicated 
by the locally interpolated value of <(>, then that particle is deleted, page 26, left column, 
paragraph 3). 

8-11. Regarding claim 11, Foster et al. further disclose comprising: 

determining the fluid surface at a second time value according to the fluid simulation 
(Using (5.2), the surface position is evolved over time by tracking <t>(x)=0, page 26, left column, 
paragraph 1); 

adding at least one additional spray particle beneath the fluid surface (Particles are placed 
(or introduced via a source) into the grid according to some initial liquid distribution, page 25, 
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left column, paragraph 3), the additional spray particle having a state derived from the attributes 
of the fluid surface (Particle velocity is computed directly from the velocity grid, page 25, left 
column, paragraph 3); and 

moving the spray particle and the additional spray particle according to at least their 
respective states (each particle is moved according to the inertialess equation dxp/dt = v x , page 
25, left column, paragraph 3). 

8-12. Regarding claim 12, Foster et al. disclose a method of animating a fluid, comprising: 

determining a state of a set of fluid particles at a first instance of time using a fluid 
simulation (Particle velocity is computed directly from the velocity grid, page 25, left column, 
paragraph 3); 

defining a fluid surface from the state of the set of fluid particles (Using (5.2), the surface 
position is evolved over time by tracking <|)(x)=0, page 26, left column, paragraph 1); 

defining a boundary region between the fluid surface and a specified depth from the fluid 
surface (a few grid cells away from, and inside the surface, as indicated by the locally 
interpolated value of <|>, page 26, left column, paragraph 3); 

adding a plurality of spray particles to the boundary region (Particles are placed (or 
introduced via a source) into the grid according to some initial liquid distribution, page 25, left 
column, paragraph 3), wherein the plurality of spray particles is assigned a state based derived 
from the state of the set of fluid particles (Particle velocity is computed directly from the velocity 
grid, page 25, left column, paragraph 3); 
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moving the plurality of spray particles according to at least the state of the plurality of 
spray particles (each particle is moved according to the inertialess equation dxp/dt = v x , page 25, 
left column, paragraph 3); and 

removing a portion of the plurality of spray particles in response to the portion of the 
plurality of spray particles being located below the specified depth from the fluid surface (If a 
particle is more than a few grid cells away from, and inside the surface, as indicated by the 
locally interpolated value of ((>, then that particle is deleted, page 26, left column, paragraph 3). 
8-13. Regarding claim 13, Foster et al. further disclose comprising: 

rendering the fluid surface (All of these images were rendered using a ray-tracing 
algorithm, page 28, right column, paragraph 4); and 

rendering a second portion of the plurality of spray particles (These particles can be 
rendered directly as small liquid drops, page 26, right column, paragraph 1). 
8-14. Regarding claim 14, Foster et al. further disclose wherein the second portion of the 
plurality of spray particles is located above the fluid surface (these stray particles could be used 
as control particles to indicate the presence of fine spray or mist, page 26, right column, 
paragraph 1). 

8-15. Regarding claim 15, Foster et al. further disclose 

wherein determining the fluid surface comprises solving a level set equation for a zero 
level corresponding to the fluid surface (Using (5.2), the surface position is evolved over time by 
tracking <|>(x)=0, page 26, left column, paragraph 1); and 

wherein determining the boundary region comprises solving the level set equation for a 
non-zero level corresponding to a surface at the specified depth from the fluid surface (a few grid 
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cells away from, and inside the surface, as indicated by the locally interpolated value of <(), page 
26, left column, paragraph 3). 

8-16. Regarding claim 16, Foster et al. further disclose wherein moving the plurality of spray 
particles comprises: 

moving the plurality of spray particles in accordance with a ballistic simulation (each 
particle is moved according to the inertialess equation dxp/dt = v x , page 25, left column, 
paragraph 3). 

8-17. Regarding claims 17-27, these medium claims include the same method limitations as in 

claims 1-11 and are anticipated using the same analysis of claims 1-11. 

8-18. Regarding claim 28, Foster et al. disclose a tangible media including a first image 

including a fluid surface and a spray particle each having a first state, and a consecutive image 

including the fluid surface and the spray particle each having a second state, wherein the first and 

second states of the spray particle are created according to the method of claim 1 (Figure 4, page 

26). 

8-19. Regarding claim 29, Foster et al. disclose a tangible media including a first image 
including a fluid surface and a plurality of spray particles each having a first state, and a 
consecutive image including the fluid surface and the plurality of spray particles each having a 
second state, wherein the first and second states of the plurality of spray particle are created 
according to the method of claim 12 (Figure 4, page 26). 
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Conclusion 

9, The prior art made of record and not relied upon is considered pertinent to Applicant's 
disclosure. 

Reference to Da Vitoria Lobo et al., U.S. Patent 5,537,641 issued July 16, 1996, is cited 
as disclosing a method for physically-based modeling of 3D general fluid animation. 

Reference to Colwell, U.S. Patent 5,877,777 issued March 2, 1999, is cited as disclosing 
a fluid dynamics animation system. 

Reference to Stam et al., U.S. Patent 6,266,071 Bl issued July 24, 2001, is cited as 
disclosing a method for performing computer graphic simulation of a fluid in motion. 

Reference to Davis et al., U.S. Patent 7,085,689 B2 issued August 1, 2006, and filed 
March 12, 2001, is cited as disclosing a method for creating a simulated particle pack. 

Reference to O'Brien et al., "Dynamic Simulation of Splashing Fluids", Proceedings of 
the Computer Animation, April 1995, is cited as disclosing a method for modeling the dynamic 
behavior of splashing fluids. 

Reference to Mould et al., "Modeling Water for Computer Graphics", Computers & ' 
Graphics, Volume 21, Issue 6, 1997, pages 801-814, is cited as disclosing modeling water. 

Reference to Muller et al., "Particle-Based Fluid Simulation for Interactive 
Applications", Proceedings of the 2003 ACM SIGGRAPH/Eurographics Symposium on 
Computer Animation, July 2003, is cited as disclosing an interactive method based on SPH to 
simulate fluids with free surfaces. 

Reference to Premoze et al., "Particle-Based Simulation of Fluids", Eurographics 2003, 
September 2003, is cited as disclosing a particle interaction method for simulating fluids. 
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10. Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Herng-der Day whose telephone number is (571) 272-3777. The 
Examiner can normally be reached on 9:00 - 17:30. 

Any inquiry of a general nature or relating to the status of this application should be 
directed to the TC 2100 Group receptionist: (571) 272-2100. 

If attempts to reach the Examiner by telephone are unsuccessful, the Examiner's 
supervisor, Kamini S. Shah can be reached on (571) 272-2279. The fax phone numbers for the 
organization where this application or proceeding is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-2 1 7-9 1 97 (toll-free). 

Herng-der Day '~~ S )JT) 
February 5, 2007 




